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This report i s  divided in to  4 sections, corresponding to  the Zorm.at 
of t 5 e  origirial propcsal, and usin: t:;e sane numbers fo r  the indi- 
viduai projects in Giii ~ r c g r m .  
K G k  Grant aid project KO. 1 is na in ly  supported by the National ScieIice 
Foundation ( i n  addition t o  K S A ) .  
f u l l  picture or' our research pzogrm and t o  prcvide a meam for  iYSsC, 
personnel to  request papers and publications on any of our projects t tct  

PreJect Eo. 3 i o  not suF?orted 5y t h e  

Xi-ey are 5cch included t o  give a -. 

nay be of interest .  - 
Descriptions of Individual Projects and Frozress t o  date (January, '%%4) 

organizational processes which influence the  generation, cnsnmi- 
cation, and disposition of id2as fo r  new techziical work i n  an I! 
and D laboratory. 

Frogress: I; theoret ical  framevorlc is Seine developed that  13  
yieldinz tes tahle  propositions about: the communication patterns 
involved i n  idea flow; the c r i t e r i a  used for  evaluatins ideas by 
people of different  functions and backgromds; organizational 
response t o  ideas for  new R and D work:; and the e f fec ts  of various 
factors  on project selection. Field stcdies of idea flow and 
project selection are  being conducted i n  eight R and D la3oratories. 
Two additional organizations are currently being considered for 
participation. 

progress. 
workin: papers prepared, esseazially f o r  in te rna l  use.Jr Three 
?h.D, 6issertatim-s are  i n  prozress. 

Two X4.S. TI-eses have been cmpleted since July 1, cnc ks i n  
k nuaber of a r t ic les  Lave been published and several 

*A l ist :  05 ar t ic les ,  theses, and working papers is given i n  tlie 
next section for each i n d f v i h a l  project. 
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2. OEGANIUTION OF - R E S W C X  --- &?I) - DEVELORJIEN" DECEUi!RLiLIZED C m & ? I E S  
This is a lbn&,-tercl c t d y o f  the characterfstfcs ~lnd.behLvior of . 

decentralized cmpanfes as they a f fec t  the inputs to, capabi l i t ies  
02, and output frou B and D. 

Prozress: 
Z is tor ica l  s t a t i s t i c s  on Che trends toward decentralization of 
large industr ia l  corporations since 1345 have Seen collected. The 
orzanization of R and I) i n  such firms has been traced throuck %is 
period fo r  over 100 large decentralized companies. 
executives in 35 02 Liese cwpanies have been carried out Over the 
period of the study and a f ina l  round of in te rv ie t r in~  i s  currently 
under way. 
disser ta t ions a re  i 2  prozress. Xalf a dozen a r t i c l e s  and research 
reports have been completed (see next section), and a book summa- 
r iz ing the project is i n  preparation. 

This study i s  now i n  i ts  f i n a l  year (it s ta r ted  i n  1955). 

Interviews with 

Two M.S. theses have been completed and two Fh.D. 

3. ORGMEZATION OF APPLIED PJSEkRCIl IN DEVELOPING COUFJTIES 
The object ivy of the overall study is t o  descriice the neans used 
by such countries t o  establish and maintain an l? and D capaXlity.  
A nuxiiber of al ternet ivc s t ra tez ies  that  have 5een used or proposed 
€or t h i s  purpose are Leiiig analyzzd ir? rel-?tion t o  the s ta ted objec- 
t ives  fo r  R and D i n  a number of these countries. 

Proaress: 
American Countries and one on 14 South and Soatheast t i s i n  countries. 
A th i rd  study is bein2 in i t ia ted  on thbxountr ics  i n  Sub-Sahara 
Africa. One paper i s  in press outlining the en t i r e  project. 
Another is i n  preparation, defining and i l lus t ra t in :  the ideas of 
"strategy" and "Pattern" for  establishing and naintaining an E: and 
D capability. A th i rd  M.S. thesis  is  i n  progress. 

Two M.S. theses have been completed -- one on the Latin 

4. E iiND _I- D RESPOYSES ZC g&X&T. g.Z-;gS 
IIere we a re  interested i n  the zeoctions of :he Z i m ,  i n  terms of 
I: and D behavior, t o  changes i n  the market place, technolosy, the 
economy, and 0 th :  en-idromentnl conditions. k s m a l l  sample of 
firms i n  several re la t ively cleazly defined m-kets is being 
s tadied . 
ProEress: ! b o  separate studies a re  under way on t k i s  project. The 
f i r s t  is  a I?h,,D. disscrtation, covering two consme-; product markets, 
over the period 1952-1SU2, 
defining a very specific, hishly competitive market xihere the 
technical objectives and eSfectiven2ss c r i t e r i a  a rc  very clear. Tlic 
various R and D s t ra tegies  pursued by nore than a dozea firms i n  
t h i s  new f i e ld  over the past dozen years a rc  beins cmpared. Due 
t o  the highly sensi t ive nature of the data, no rcpozts containing 
data on th i s  project tiill Le available for  sale tine, and then only 
i n  anonynous form. 
distribution, oat l inins  the study design and underlyin: theoret ical  
f raework . 

T5e second is  i n  the i n i t i a l  stages of 

One workin2 papcr is  ova i la j le  for l i n i t ed  
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5. SOURCES -#---I OF P, AUD D ACSIEVl%EITIS IrJ ELECTROfJ~ 
This i s  a spin-off fron a study completed i n  

6. r, 

SINCE 1945 
19G2 on research a d  
I-- - 

development- i n  the Chicago-area electronics isidus try. The data 
consist of several hundred research achievements i n  the various 
f i e lds  of electronics, the engineering and cotmercial applications 
that  resulted f r m  them, and t h  nmes of the organizations t o  
tdmr~~ these achievements are  o t t r i h t e d .  

12rozress: 
on the l i s t  of achievements. 
t o  a panel of spec ia l i s t s  i n  the various branches of electronics 
for ranking of the achievements according t o  significlmce. 
technical report and journal a r t i c l e  are  contemplated t o  coaplete 
t h i s  project . 

Pieliminary screening and categozizing have been conpleted 
Owrently, the l i s t  is being submitted 

f- 

DIRECTORY OF RESU.RCH-ON-RESUfiC:I 
This i s  a directory of curreni: and recent studies of the research 
and devclopuent process. 
descriptions of projects and several forms of indexing. 

It vi11 contain namas of researchers, 

Progress: 
the f i r s t  edit ion of the directory i s  planned fo r  early sprin:. 

The f i n a l  stages 02 data collection are under way and 

COSTS OF N E W  TECHHICAL S E L L  DEVELO1WI.PT IN RESEARCH AND DEVELO?KENT 
This i s  an attempt t o  learn hot7 ~iuzli i t  costs and how long i t  
takes fo r  I: and D organizations t o  build capa3i l i t i es  i n  f i e l d s  
t ha t  a r e  campletely new t o  thea. It traces the developnent 02 
t h i s  capabili ty from the t i ne  that  a need for  i t  i s  recoznizcd 
Until the group representing this skill  has produced i ts  f i r s t  
effect ive output. 

7. --- - -- 

m e s s :  
prelbirnary data on a nrmber of oTecific d l c i l l s  i n  more than a 
dozen organizations. 
a re  being prepared, one technical report 5.s being written, and 
an 11,s. thesis  i s  being conteqlated,  Two specif ic  s k i l l s  0.. 

Lasers and b a n  Factors have been selected fo r  study i n  depth. 

Two p i lo t  s t i i d i e s  have been carried out so far, yielding 

A revised inteiview and questionnaire form 

LIFE HISTORIES OF OPERRTIQWS -- MSELKCH - - -----_I I4.MGi.G!IT%NT SCIEIJCE GEOYTS V. - 
Thts study isyt tempting t o  describe and then, hopefully, t o  predict 
the t rans i t ion  of operations research ap.d other nanazencnt research 
groups th-;ough the various phases i n  the i r  l i f e  cycle which we 
have identified.  The effects of many internal  and externel factors  
a re  being tested i n  a ser ies  of studies, employing concepts from 
soc ia l  psychology and bureaucratic theory. 

Progress: One M.S. thesis has been completed and L! second i s  uzder 
way. One paper has been published and a technical reaort  presented 
a t  a professional society meting. 
work and n s e t  of tes table  propositions is  being developed, fo r  the 
guidance 03 additional f i e ld  studies. A f i l e  on the movaient 
patterns of professional operations research people i s  beins kept 
up t o  date. 
are in tegra l  parts of industrial  organizations. 

Currently a theoret ical  f r am-  

This study is  confined t o  "captive" OR/Xi groups which 
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3 .  kdJ;?LYSI~ c? RLTES OF EXPENDITJGZ 021 DLTZLQDEIJT PROJECTS 

--_I -- 
LA coopezative study of a n.J.ILcr 02 i i idustriol  Ci-ms, Zoverment 
a~ei ic ics ,  and univers i t ies  which m c  pooling ( i n  anonF-ious for,l) 
the  date on ra tes  of e f for t  c::;enbiturc on selected projects. The 
attexpt i s  t o  discover rezular i t ics  02 e::penditure patterns and 
provide a 5asis of planninz and prediction. The data reducLion and 
onnlysis has been done a t  Worth;7cstern. 

2ror;rcss: Following n pi lo t  stuclg i n  1550-52, the study tiesi.Cn 
and quzstionnaire are  bein2 refomuuleted. 

13 . RESW2CIXP.S ' l?EZDS FOE: I?F0TWATICi? --- 
kinal;ls€s of the actual ncccls 05 2 and D people f o r  technical inzor- 
natioa. 
and the adequxy of present in2oriiation systems t o  neet these needs. 

consideration of the tinins and €om of in'iorizntion required 

Prozrcss: h - e l i d n a r y  ciesips fo r  2 r-iajor study i n  th i s  area have 
been cmqleted. 
i n  ~ ih i ch  actual researchers i n  one or nore s c i e n t i f i c  s p e c i d t i e s  
w i l l  be studied i n  re la t ion  t o  t h e i r  actual, day-to-day infomotion 
re3uirercnts L series of s h u l a t i o n s  i s  conteuplatcd rsnzinz fron 
very s i rq le ,  conplcteljj hurmn-linked sys tem t o  very conpler: Lian- 
rnachiric S ~ S  tern. 

The design imolves a 'If ield-experiiiental" approach, 
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. Lu>lications, I__- Reports, and WorHnz Fapers 

These a re  l i3ted according t o  project number. 
of each item i s  indicated by the f o l l o v i n ~  code: 

The degree of avai lab i l i ty  

P 2 :  Lvaila5le for  d i s t r i h c i o n ;  supply plent i ful  
i2: Lvailable for dis t r i ju t ion ;  supply sna l l  

p .  . F i l a  copy only; availa5le oa two week loan 
L: Li-dted dis t r ibut ion 
I: Internal use o d y  

Av a i  1 a- 
b i l i t y  1. Idea Flow i n  Zesearch a d  Developent --- 

(I) 

(2) 

D s - ~ f d  E. E'lertz and Albert I_. Lubenstein, Team Research, 

5 S / 2  AlLert I-I. Rubenstein and Zobert W. Avery, "Idea 

Eastern Tcch ica l  Wolications, Canbridge, klass ., 1953. F 

(3) 63/2 LJbert 1.. Rubemtzin, "Stadies of Project Selec- 
t ion i n  Industry, Operations Research i n  Rzsearch and 
Dzvelojment, ed., Burton V. Deai, John Wley and Sons, 

63/1 Llbcrt 11. Rubenstein an6 F.ic3ard Kannenberg, "Idea 
Flotr and ?reject Selection i n  Several Industrial  Research 
and ikvc lopent  Laboratories,:' Zroceedings of the Confer- 
ence on Zconmir and Social Factors ia-xechEolorical_ 
Research - and Develoment, Ohio State  University, 1962. 
In ?ress. AP 

IJzesearc:- and Developent:" ?resented a t  n e  Ins t i t u t e  

63/25 Frm!: M. Bolen, "A Techaique f o r  the Real T h e  
kkasurexent of the Flow 02 Ideas i n  Industr ia l  Labors- 
to r ies I f i  
%n;ince-rinz and kknageraent Sciences, Northwestern University, 

63/25 LauaCs C. Goldberg, "Dinensions i n  the Evaluation 
of Technical Ideas i n  an Industr ia l  Research Laboratory, 'I 

L ihste-,-'s Thesis, Depaitment of Industr ia l  Engineering 
and iianagement Sciences, Forth~restern University, August, 
1963. F 

r i  

- , .  Inc., i.ie;7 York, 1953. is? 
(4) 

( 5 )  63/15 Albert E, Rubenstein, "Studies of Idea F ~ G W  i n  

or' iianazemcrrt Science I.:ec"ing, Wew York, Movcmber, 1C63. A? 

( 6 )  

6 Master's Thesis, Dqartnent of Industr ia l  

L u y t ,  lS63. F 

(7) 

2. Organization 02 Rasearch and Deve1o:ment i n  Decentralized Cmpnies  

(1) 62/1 Albert a. Rubenstein, "OzSanization and Reseorch 
an6 Developnent Decj:sfon-liakinz Within the Decentralized 
Fim,"  %e Rate a d  Directio? 05 Invegivve €ict%vity, L 
Re?ort 05 the Pktionai Bureau of Dconmic Research, 
Princeton University Fress, 1952, lis 



Lvai 1 a- 
(2) ; 2 / 3  fJ',ert ZI. Rubenstein, "%be-Comtra$ntF of Daeen- b i l i t y  

(3)  

tXbli2atlf~a,' '  Chetical Engineering Fro;;ress, August, 1962. 

- E  ilanazmcnt's Role i n  Research I - l n m l n ~  i n  Large Dccentrcl- 

or' 07ezntions Besearch Societies, Oslo, 1SZ3. PS 

Large Decentralized Cmpnies," lagust, 1'353, fS  

--_ . -_ - 
63/3'Ll'oert 2. Rubenstein and iZcl.ac1 Radnor, "Top 

ized Cax~anies," Proceedings 05 Ir-C?mntional Federetion 

53/12 L l L e ~ t  3,  RuSenstein, "Ozganiraticnal Factors 
C-i'Tcctinz k s e a r c h  md Developent Decision-IYIakinS i n  

(5) 53/20 iii&.ael Radnor, "Top Kanagexcnt Control and Eveluc- 
t ion  Over Seiai-Autonomous Wcratinz Divisions," fa Research 
?rosrctrr, D q e r t a e n t  of Industrial  3nSinecring and Idanage- 

I__-- 

(4) 

uent Scie;lccs, Northwestern Yniveroity, January, 1953. 7 

3, Orzanization 02 Lqplied Research 13 Developing Countries 

( I )  55/1 Li jeyt  X, Rubenstein, "3valua;io;l or' Possib3.lities 
of P-cscarcl~ ZZZort i n  a ?Tar ?ielci 02 Tcchnolo~3," 

i95Z. L S  
33/; LiLer t  5, Zul>enstein and 3a~i.I ~ ~ w i c , ~ ' h  znzlysis 
of fJ ternacivc Strategies kor  O ~ ~ a n S z b g  the i 'qFi ie i l  
Resea_-ch i -c t ivi t ies  of Developin: Countries," Proceed- 
i n p  05 t h  S y q 0 ~ 2 ' m  oa the ?oss i5 i l i t i es  of Operetions 

33/15 ;&io D, Yantin, 'If ,  Study oC the Role of Sc ien t i f ic  
Research i n  the Growth and DcveloFient of the Latin h e r i -  
can Somtries," t. Phstcr's Tl-xsis, Departuent of Industr ia l  
Engineerins cad Elmagetlent Sciences, florthx~estern University, 

. IJ3/27 Fakorn fdulihan, "L  Stu3;r o? the Role of Scientizic 
Research ' 2  and D' i n  the Izdustr ia l  Devcloprxnt of S e l x t c d  
South a? Southeast h i a  Couxries,  " f .  I!oster's "hesis, 
De?artucnt 0: Industrial  En:inaxinz and Manegeuent 

m ..012: 37eZish k c d e i i y  of ZnZincerZnc, Scicnses, Decedler, - 
(2) 

-- 
----I_ 2es enrc?i i n  aeve1oGriZTtiii-iit -___, rfGii--'Taris ,- 3u5eY3X-X is 

(3)  

OCtO'JCP, : c : 3 ,  P 

( 4 )  

Sciences, i!o:thcs tern 'Jnive-;s it 7 ,  Decwber, If C 3. 7 

5 . Sources 02 ?.cseclrc'=, ad Developzcnt lich&eveLients i n  Zlcctronics 
Since 1545 
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V. Life Hiszoories 02 Qerat ions Eesearch - iknazerient Science 

Grou3s 

I 

faalgsis 02 fate3 02 ExpenGiture on Dcvel_o:xxnt Iro j ec t s  

(1) :a/& hlkert  1:. Rubenstein, "Data fro= SCLJBE Pilot  Study,:' 
P ... my, lf13. 

Cesearchcyn' Becds f o r  InfomatLon 

(1) ,2/2 h',>e-it Ta Rutenstein, "Tixin: and Porn 02 
Res carc5ers ITee6.s for  Technicel In5oor;ation, Journal 

"3 02 Chcr-.ical Docuiientatioo, l f : 2 ,  Uo. 2, p. 2C. .I- 
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neerinz end Manage- 
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Aober t Mart i n  
John B. NcColly 
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I I 1  1 1  I ! 1 -  
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-. and Research 

* Su-mer only 
# Surmer and Occasio=ml Consultation 

-: 1363-54 I,cedenic Year On17 

0 I?ot paLd out: 02 I IGh funds 

(a) In cooperation wLth the X U f ,  
Social Sc€encc Project, T3niv. 
of Calif. a t  &rleley 

( 5 )  In cooperation with the IJslmard 
Graduate School of Business 

* l a i d  fo r  a Portion of the Sttnner onljr out of 
NASA funds 



Sumer only (a)‘ In cooperat ion  with the 
Surmer and Occasional Consultation 

1953-54 Acadolclc Year Only 

Not paid out 02 lY2X i-unds 

Faid  €or a Portion 02 the Summer only out 
of wx fmas 

USA Social Science koject ,  
Univ. of Calif. at 3erkeley 

In cooperation with tho I ~ ~ J c L C ‘  
Graduate School of ks iness  

( 3 )  


